The preoperative evaluation of patients candidates to noncardiac surgery requires a knowledge of factors related both to type of surgery and to features of the single patient, potentially responsible for perioperative cardiovascular complications, fatal and nonfatal. The assessment of symptoms and/or noninvasive testing indicating the presence of coronary artery disease may suggest the need for medical therapy optimization and, eventually, coronary arteriography before the scheduled timing of noncardiac surgery. There is no evidence favoring a prophylactic myocardial revascularization (percutaneous or surgical) and more studies are needed to define the role of coronary artery disease diagnosis and treatment before high-risk non cardiac surgery.
Introduction
One of the most common requests made to clinical cardiologists is to assess the perioperative risks of cardiac events in patients undergoing noncardiac surgery. The increasing number of patients with known or unknown coronary artery disease undergoing non-cardiac surgery represents a current problem in clinical practice. The ability to predict cardiovascular complications after non-cardiac surgery is the key of optimal management in this high-risk setting of patients [1] . Acute coronary syndrome due to stress-induced rupture of a vulnerable atherosclerotic plaque and perioperative myocardial ischaemia secondary to the imbalance between demand and oxygen availability and substrates, frequently represent the underlying mechanisms of poor outcome after noncardiac surgery.
The preoperative risk stratification
The perioperative cardiovascular management of these patients includes: preoperative risk assessment, diagnostic tests, pharmacogical management and post-surgical surveillance. American and European guidelines recommend a pre-operative cardiovascular risk stratification and divide patients in three groups: low-risk, intermediate-risk and high-risk, with estimated 30-day cardiac death or myocardial infarction <1%, 1-5%, and >5%, respectively [2, 3] .
Surgical risk is usually estimated according to type of surgery or intervention considering also the timing of the surgery (elective vs urgent vs emergent). Many factors should be considered when assessing the perioperative or postoperative cardiac risk of event (Table 1) . In general, the presence of cardiac and noncardiac comorbidities such as advanced age, valvular disease, diabetes, chronic kidney or pulmonary damage, malignancy, infections, mental disorders and especially current heart disease easily identify patients at higher risk for perioperative complications [4] .
Moreover, the indirect estimate of the exercise tolerance as measured by metabolic equivalents (METs) of physical activities reported by the patient allows a stratification of the risk of events. Poor exercise tolerance, expressed by inability to climb two flights of stairs or run a short distance (<4 METs) predicts worse perioperative outcomes especially after thoracic surgery [5] .
Optimal medical management could minimize complications and improve survival after noncardiac sugery. A correct use of betablockers, angiotensin-converting enzyme inhibitors and angiotensinreceptor blockers, statins, aspirin and nitrates is crucial to optimize the control of cardiovascular risk factors and reduce the risk of perioperative myocardial ischemia, arrhythmias and the development of new onset left ventricular dysfunction.
Of great relevance is the debate on the use of beta-blockers. The importance of strict heart rate control as an independent predictor of outcome in cardiovascular disease and the perioperative increase of myocardial oxygen suggest the importance of cardioprotective efficacy of betablockers [6] . Numerous old studies have shown a significant reduction in cardiovascular events when beta-blocking therapy was administered preoperatively. Nevertheless, in the Perioperative Ischemic Evaluation Study (POISE) has been showed a 31% reduction in the risk of non-fatal MI with perioperative metoprolol compared with placebo, but patients treated with metoprolol were more likely to have a non fatal stroke or postoperative death [7] . A recent systematic review confirmed these results and evidenced that beta blockers started within 1 day or less before noncardiac surgery reduce the incidence acute myocardial infarction but increase the risk of stroke, death, hypotension, and bradycardia [8] . Guidelines recommended the use of perioperative beta-blockers in patients already receiving this medication, especially for high risk surgery, while they are not indicted in case of low risk scheduled surgery [2] .
Optimal perioperative medical therapy in high-risk patients must also be focused on the stabilization of coronary plaques. Statins and as- Original Article pime pime pime pime p pi im me e EDITRICE risk as result of a positive non invasive imaging stress testing and, obviously, in patients with recent instabilization of his/her coronary artery status (ACS) [2, 3] . Lack of studies limits the real understanding of the potential usefulness of coronary artery imaging in non-cardiac surgery. The evidence of a significant coronary stenosis should also be evaluated in relation to the planned intervention. The interaction between cardiologists, anesthesiologists, surgeons and other specialists must consider the real need for myocardial revascularization because usually percutaneous angioplasty with stent implantation requires a prolonged double anti-platelet therapy that necessarily delays the time of noncardiac surgery; again, the recovery after coronary artery bypass surgery requires some weeks before a noncardiac surgery may be planned. Actually, there are few controlled randomized trials that have investigated the effects of percutaneous revascularization before noncardiac surgery. In the Coronary Artery Revascularization Prophylaxis (CARP) study, 510 patients with ischemic heart disease were assigned to receive preoperative coronary artery revascularization (percutaneous or surgical) before elective vascular surgery. The results showed no differences in mortality (22% vs 23%, p=0.92) and postoperative myocardial infarction (12% vs 14%, p=0.37) in the revascularization compared with control group [16] . Different result were found in 426 patients candidate to elective carotid endarterectomy affected by asymptomatic coronary artery disease [17] . The primary combined pirin confer a benefit in patients with increased perioperative cardiac risk [9, 10] . Discontinuation of aspirin and statins has been shown to increase the risk of acute coronary syndrome especially in patients with stable ischemic heart disease [11, 12] .
Coronary arteries imaging
The goal of effective risk stratification is to reduce risk of cardiovascular events. Accordingly, the use of noninvasive cardiac testing should be considered selectively in patients undergoing noncardiac surgery. Myocardial perfusion imaging, and exercise or dobutamine stress echocardiography are largely used to evaluate left ventricular function and to detect myocardial ischaemia [2, 3] . In general, stress echocardiography has a high negative predictive value but low positive predictive values for perioperative cardiac events [13, 14] .
Guidelines recommended the use of imaging stress testing especially before high-risk surgery in patients with more than two clinical risk factors and poor functional capacity (<4 METs) [2] .
Coronary angiography is usually not recommended for risk stratification in patients undergoing noncardiac surgery unless the patient has an independent indication for angiography [15] . The use of preoperative coronary angiography is recommended in patients with high- Original Article pime pime pime pime p pi im me e EDITRICE endpoint was the incidence of any myocardial ischemic events associated with the procedure. No myocardial event after carotid endoarteriectomy was observed in patients undergoing prophylactic percutaneous revascularization while myocardial infarction occurred in 9 patients in the control group (p>0.001). A secondary analysis of this non blinded trial confirmed a long-term usefulness of systematic coronary angiography with a significate reduction in myocardial infarction risk (mean follow-up 2.5 years) for patients receiving coronary angiography compared with control group (HR 078; 95% CI, 0.024-0.256; p<0.001) [18] .
In a meta-analysis of 10 studies including 3949 patients, use of prophylactic coronary revascularization compared with optimal medical treatment before high-risk noncardiac surgery did not confer any advantages in long-term survival and reduction in myocardial perioperative infarction and adverse cardiac events [19] .
Routine use of coronary angiography and revascularization in patients who have to undergo noncardiac surgery is not definitively supported by the studies conducted. The lack of prospective clinical randomized trials encourages researchers to invest more resources in this area of medicine.
Percutaneous or surgical coronary intervention should be reserved only in patients with an acute coronary syndrome or stable angina symptoms refractory to optimal medical therapy and/or high risk features on noninvasive testing. 
